Glycosaminoglycans
(GAGs) and glycoproteins (GPs) are essential components for dentinogenesis. We have exammed rat odontoblasts, predentin, and dentin decalcified with EDTA and stained with: 1) Spicer's high-iron diamine-thiocarbohydrazide-silver proteinate (HID-TCH-SP) Most, if not all of these glycoconjugates appear to be secreted by odontoblasts (16, 18, 22, 36, 42, 43) . Ultrastructural studies have provided evidence suggesting that calcium ions (1, 26, 30) and phosphoprotein (17, 44) , in addition to collagen precursors (17, 45) , noncollagenous GP (17, 43) , and GAGs (8, 24) , are present in odontoblast secretory granules. Light microscopic studies, using cationic reagents, have localized anionic material, presumed to be acid mucopolysaccharides in predentin and dentin (5, 6, 18, 39, 46 S. In unosmicated HID specimens (without TCH-SP enhancement), the most intense staining is seen in mature secretory granules located at the base of the odontoblast process.
Thin section not counterstained.
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c::1I :: The number of HID-TCH-SP stain deposits (averaging 8 nm) was quantitated for agiven area in predentin and dentin ( 
Results

Odontoblasts
Ultrastructural details of odontoblasts have been described previously (7, 29, 40, 45 Figure  8 ) corresponding to the osmiophilic particles ( Figure   2 ) in morphologic preparations and the HID-reactive material in unosmicated specimens ( Figure  4) . The mature granules were often concentrated at the base of the odontoblast process and appeared decreased in the portion of the process that extended into the dentin. All secretory granules, regardless of location, demonstrated similar HID-TCH-SP staining. TCH-SP controls of unosmicated specimens lacked density in these sites, however, these particles did appear electron dense in osmicated control specimens as noted above ( Figure  2) .
Consequently, osmicated HID specimens could not be clearly 
Predentin and Dentin Matrix
Collagen fibrils appeared loosely packed and moderately electron dense with less dense interfibrillar material in predentin of morphological specimens stained with uranyl acetate and lead citrate.
In contrast the dentin calcification front contained densely packed collagen fibrils with electron-dense granular material, which obscured the collagen banding pattern ( Figure   1 ). 
Osmicated specimens stained with HID-TCH-SP contamed numerous stain deposits in the predentin and fewer deposits in the dentin calcification front. The majority of stain deposits were seen on or between collagen fibrils ( Figure  16 ).
HID-TCH-SP staining of unosmicated specimens also demonstrated heavy staining of the predentin but contained only rare stain deposits in the dentin calcification front ( Figure  17 , Table  1 ). HID-TCH-SP heavily stained the peritubular matrix in both osmicated and unosmicated specimens ( Figure  18 ).
PA-TCH-SP stained some material within collagen fibrils of the predentin. More intense staining was observed in the dentin calcification front and was not confined to collagen fibrils ( Figure  19 ). The peritubular matrix demonstrated sparse stain deposits ( Figure  20) . Figure 22 . The presumed predentin-dentin junction lacks stain deposits in control specimens of unosmicated specimens exposed to TCH-SP without prior periodate oxidation.
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A: Elaboration of enamel and dentine matrix glyco-
